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has to be moved horizontally); then the sum total, which I 
call " convection-resistance " due to mixtures, presents an 
important factor in the turbulent motion of the atmosphere, 
and may be treated by methods that  Boussinesq developed for 
the study of tumultuous river currents. 

5. The reaction between the wind and the ocean by virtue 
of which surface waters are blown horizontally with a speed 
of perhaps 1 per cent of the general motion of the adjacent 
air, introduces a secondary term for the oceanic surface, 
which does not occur in the land surface, hut  this is compara- 
tively a minor matter. 

The superior quantity of latent heat contained in iiioist 
air is probably nest  iii importance to the resistance offerecl 
by the irregularities of continental or  other large masses of  
land, and its importance inay be best evalnatecl by a study of 
the quantity of rain, snow, cloucl, or fog. The formation of 
clouci or fog not only evolves latent heat, but  entirely alters 
the coeficient of radiation or  absorption of the atiuospliere; 
cloudy air clifiers in these respects from clear air; the i r e -  
cipitation of rain or snow does even more than this, for i t  
leaves a corresponding amount of latent heat free in the 
atmosphere, thereby permanently affecting its temperature, 
and the atmospheric temperature that our eqmations no\\ linw 
to deal with is that  clue on tlie one hand to iiisolatioii and its 
attenclaiit absorption, concluc*tion, and coiivectioii, and on the 
other ha id  to the latent lieat, left in the atiiiotipliere 1)y 1)re- 
cipitation. Tlie forination of  cloucl or fog as ~ u c ' I I ,  l ~ y  i ir tue 
of the cooling due to espmsion, does not materially affect the 
quantity of heat in the atmosphere. It produces oiily a tein- 
porttry local phenomenon, hiuce the es1)aiicliiig air is very 
soon brought under high pressure, coiupressecl and n ariiied, 
before the latent heat, a t  first evolved, lias had time to be lost 
by radiation or otherwise. 

6. 

_ _  _ _ _  
ORIGIN OF THE RARE QASES IN THE EARTH'S 

ATMOSPHERE. 
I n  a report macle by Dr. S. A. Mitchell on the spectroscopic 

work clone by him during the solar eclipse of May lS, 1901, a t  
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Sumatra, and published by Columbia University (New Pork 
City), there occur the following interesting paragraphs rela- 
tive to  the earth's atmosphere and the spectra of the aurora 
borealis : 

Consequently, it seen16 t.hat t.he more rolatile gases of termstrial atmos- 
pheric air unconclensed at the teniperat.ure of liquid hydrogen, together 
with hydrogen, helium, neon, and argon, are present in the solar chro- 

re, while the  evidence in regard to  krypton and xenon is incon- 

The finiling of these gases in the stin and the undoubted presence of 
free hy(1rogen in the earth's atmosphere have an importance for cosinical 
1iliysic.s that. citn hardly ):le overestimatecl. According to Liveing and 
Dewar. 6 '  if the eart,li can nut, retain hylrogen or originate it, then there 
must be a cvntinueil itcc ion of hydrogen to t,he at,niospliere (from inter- 
st,ellar s p a c ~ ) ,  ancl we can llardly r t the conclusion t,Iiat a similar trans- 
fer t ~ b f  ot,hrr gases niust. also t,ake e." (Prlrc. Roy. suc., rol. 67, 1'. 468, 
1:llill.'~ It has I Ly these distinguished physicists, and again 

it1 address liefvre the British Association for 
the ddrancenl ce, that t,liese new gases? and particularly the 

cispheric! air- 1)lay an iinportaut part in the 
elrulir. and uf the cclrcma. Of more than a 

hunalreil auroritl rays ~1)aervetl IJY Rtassano, 1110re than two-thirds of 
tllenl appear to lrelong t,(.) tlie more volatile gases of atmospheric air, 

in this way. It, in niure likely that. hytlrogw conies to us in small ionized 
ictrticles from tlir bun, )wing sent hit,lier, as has Iiern shown by Arrhe- 
uius, by the prrssure vf light: ant1 likewise lielium and the inore volatile 
gases are prtsent in tlie utrnusphere tlirouyli being repulsed from the 
sun liy t,Iia i, Iuizaticm (of small particles o f  t,liese gases. 

It seems, therefore, t,liat the finding o f  these new gases in the sun's 
~ l i r O I l i ~ b ~ 1 J h ~ ~ ~  is itn iii~lependent rerificatil.m of  the truth o f  the theory 
of Arrht.nius, wliicili tells us that Irs cbf niat,t.er are being continu- 

ing another, with the rrsult that lies of t,lie universe are gradually 
1.lecoming ii~ore and more. dike. 

ally s4.at,terecl tllrollgllollt the  1111 starting from one sun and reach- 

____-. 

OF THE MONTH. 
By Mr. W. B. STOCKMAN, District Forecaster, io cliarge id Division of Meteorological Records. 

PRESSURE. 
The clistributioii of mean atmospheric pressure is graphically 

shown on Chart IV ancl the average values and c1ep:trtures 
from normal are shown in Tables I and VI. 

The mean monthly pressure was high from Kentucky. 
Tennessee, ancl Georgia northwestwar11 to the coast of the 
northern and central Pacific clist,ricts, ancl the northern por- 
tions of the southern Pacific. with the crest overlying the 
northern Plateau, and a second area of relatively high but  
considerably lower meau presbure oyer the interior of Louis- 
iana, Mississippi, ancl Alabama. At Boise, Idaho, the mean 
monthly pressure was 30.40 inches. 

The mean pressure was lowest over the northern upper and 
eastern lower Lakes. northern RIicldle Atlantic States, and 
New England, which was the only portion of the country 
where the mean pressure was below 30.00 inches. The lowest 
mean monthly barometer reading was 29.90 inches a t  East- 
port, Me. 

The mean pressure mas below the normal from RIiniiesota, 
Iowa, northern Missouri, eastern Kentucky, eastern Tennessee. 
and northeastern Georgia eastward to the Atlantic Ocean; and 
above the normal in all other districts. 

The greatest minus clepirtures ranged froin -.05 to -.lo 
inch, and occurred in New Englaid.  the northern part of the 
Middle Atlantic States, the lower Lake region, ancl the iiorth- 

half of the upper Lake region. 
the entire Plateau region the barometer was 

. lo  inch or more above tlie normal, masiniuru plus departures 
occurring orer the niicldle Plateau, and the eastern portion of 
the nortli Pacific district, where they mngecl from +.a0 to 
+.43 inch. 

Tlie mean pressure decreased from that of November 1903, 
in the Lake regions, New England, 3Iiddle Atlantic States, 
northern portion of the South Atlantic States, eastern parts 
of the Ohio Valley aiicl Tennessee, uliper Mississippi Valley, 
Missouri Valley, North Dakota, and eastern Montana; and 
iiicreasecl over the precetliiig month in the remaining portions 
of the Unitetl States. Tlie greatest decreases occurred in the 
northern 1)order States from Minnesota eastward, ancl were 
coniparatively hinall, 1)eing less than .10 inch, while over the 
iiorth Pacific. Plateau, and portions of the dope  ancl midclle 
Pacific regions the increase amounted to + . l U  to +.a8 inch, 
-the mnsimum occurring orer the northern portions of the 
iivrthern Plateau aud nortli Pacific districts. 

~ _ _ _  
TEMPERATURE OF THE AIR. 

The distribution of maximum, minimum, and average surface 
temperatures is graphically shown by the lines ou Chart VI. 

The inem teinperature was below the normal from the west 
Gulf Stateti, Rlissouri Valley. aiid central North Dakota east- 
ward to the L4tlantic Ocean, and in portions of the Plateau 
regions; and abo\e tlie normal elsewhere. Over the region east 
of the Mihsissippi River the departures were very marked, and 
averaged from -4.0' to -10.1' per day, the maximum defi- 
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ciencies being reported from the Ohio Valley northwestward 
to central Wisconsin. The greatest increases occurred in  the 
slope regions, and the average daily departures (except in a 
limited area) were, as a rule, not SO marked as in  the region 
of deficiency, the maximum departures being reported from 
eastern and north-central Montana, where they ranged from 
+9.4" to +10.7" per day. 

I n  the South Atlantic and Gulf States, Florida Peninsula, 
Ohio Valley and Tennessee, and the Lake region there were but  
few days when the mean daily temperature was not below the 
normal. I n  the Middle Atlantic States i t  was below the nor- 
mal on all but  8 days-5th, 18th, and 20-25th, inclusive. 

The isotherms of &lo, 50°, ancl 6O0 of mean monthly teiii- 
perature lay considerably to the southward of their position in 
1902, as also did that of 30" to the eastward of the Missis- 
River, and 20" and 10" over the Lake region. The inem 
monthly temperat,ure was lower than aup previous Deceiaber, 
as follows: Birmingham, Ala., Sanclusky, Ohio, Syracuse, N. T.. 
Scranton and Harrisburg, Pa.. 1' ; Binghamton, N. I., C'oliim- 
bia, S. C., and Modena, Utah, 2'; Lexington. Icy., ani1 Rich- 
mond, Va., 3"; Parkersburg. W. Va., 4"; Elkins, W. Va.. Ti", 
and Wytheville, Va., G O ,  the clecided differences, :is a rule, oc- 
curring a t  stations having short records. 

The isotherms of G O " ,  'io", and 80' of mnsimuln temperature 
are located to the southward of their position in Decemlwr, 
1902, as also are those of do", and 50' over the Lake region 
and the northern portion of tlie upper Mississip1)i Valley. 

At Lander, Wyo., the ixninium was 4O, and a t  Carson City 
So, higher than during any preceding Decemher since the es- 
tablishment of the stations. 

The isotherms of minimum temperature generally lay some- 
what to  the southward of their position in Decenil)er, 1902. 
Binghamton, N. Y., a short record station, reports a minimmii 
G o  lower than during any previous December. 

The average temperatures for the several geographic districts 
and the departures from the normal values are shown in the 
following table : 

Averaae temverntur7es a d  departure8 from normal. 

New E y l a n d  : .................. 
Middle tlantic ................. 
South Atlantic .................. 
Florida Peninsula* ............. 
East Gulf. ....................... 
West Gulf . .  ..................... 
Ohio Valley and Tennessee.. .... 
Lower Lake..  ................... 
Upper Lake ..................... 
North Dakota *. ................. 

iasonn Valley ................. 
Northern Slone.. ................ 
$per h+sissippi Valley.. ...... 

Middle %orr.. ............... 
Southern S ope *. ............... 
Southern Plateau * ............. 
Middle Plateau * ............... 
Northern Plateau * .............. 
North Pacific. ................... 
Middle Pacific.. ................. 
South Pacific.. .................. 

* 
0 
c d  
lye 
D .o * 
$2 
0 

~ 

8 
12 
10 
8 
9 
7 

11 
8 
10 
8 

11 
11 
7 
6 
6 
13 
8 
13 
7 
5 
4 

Aversge 
tempera- 

tures 
for the 

c u r r e n t  
month. 

0 

25.9 
31.5 
43.4 
56.1 
45. 7 
49.4 
30. 6 

17.4 
13.2 
31.9 
25.9 
29. 4 
-34.3 
43. 3 
40.4 
27. s 
30.4 
42.5 
w. 1 
.%. 2 

.)' - _.A 1 

Regular Weather Bureau and select 

~~ 

)e artorcs 8 r  the 
2 11 r r e n t 
month. 

__- 
0 

- -1. n 
- 4.8 
- 5. 5 
- 5.0 
- s, 2 
- 2. 1 
- 7. 6 
- 6. $ 
- 7.0 + 0.q 
- 6.5 
- 2. x + 4 .9  + 1.4 + 1 . F  + 0 .2  + n.6 

+ n.F + 1 .4  + 1.5 

+ 0. 2 

______ 

Accumu- 
lated 

Lepartiires 
since 

ianunry 1. 

______ 

0 

- 0. 1 + 1.1 
- 4.4  
- 1.1; 
-14. !I 
-14.2 
- 5. 8 
+ 2.2 
+ 5 .3  + 2.3 
- 1.5 
- 0. s + 5.1 
- 2 .1  
- s. 5 
- 9.6 
-1% Y + 3.0 
- 0. 6 
- 2.3  + 0,s 

voiuut.ary statious. 

Average 
Iepartures 

since 
January 1. 

0 

n. o 
- n. 4 
- -  0.1 

+ 0.1 
- 1. 2 
- 1. 2 
- I). 5 + 0.2 
+ 0.2 
- u. 1 
- 0. 1 + 0.4 - 0.2 
- 0.7 

- 1.6 

0. 0 
- 0 .2  

+ n.4 

- n. 8 

+ n.2 

+ 0.1  

PRECIPITATION. 
The distribution of total monthly precipitation is shown on 

Chart 111. 
The precipitation for the nicnth was slightly in excess of the 

normal in western Minnesota, North Dakota, northern and 
western South Dakota, northeastern 2nd central Wyoming, 
extreme southern Illinois, western Tennessee, in New York 
about the eastern ends of Lakes Erie and Ontario, the extreme 
southeastern parts of Pennsylvania, New Jersey, and Ver- 
mont; ancl between 1 and 2 inches in excess in east-central 
New Jersey; elsewhere there was a deficiency, and in amounts 
ranging from 1 to 2 inches in southeastern New England, cen- 
tral New Tork, al)out the northwestern part of Lake Michigan, 
generally in t,he Middle a i d  South Atlant,ic and Gulf States, 
the Ohio Valley and Tennessee. the central hIississippi Valley, 
and tlie Pacific: and s l o p  regions; 2 to 4 inches in southern 
Indiana, eastern Tennessee, the northern portion of the east 
Cfulf States, and the Pacific coast districts, and 4 to G.5 inches 
in the western portions of Kashington, and Oregon, and south- 
western Chlifornia. No precipitation occurred in southeastern 
C'difornia ancl westeru Arizona. 

No general precipitation occurred on any clay during the 
inoiitli in the southern slope, miclclle and southern Plateau, 
and southern Pacific districts. 

Snow occurred, except near the coast in the Soiith Atlantic 
a i d  east Gulf States, in Floricla, Texas ancl 0lil:zlioma gener- 
ally, soutliern and western Arizona. southern Nevada, soutli- 
ern and western California, and iii the mehtern portions of Ore- 
gon niicl Washington. The heaviest snowfalls were reported 
from the inountain regions of New England and the Middle 
Atlantic States, the Lake, and the northern and middle Plateau 
regions, the greatest auiountb being repnrted from Michigan. 

At the eiicl of the month appreciable aniounts of snow lay 
on the ground as far south as the central parts of New ,Jersey 
a i d  XIarylancl, extreme southern West Yirgiiiia, northeastern 
Kentucky, southwestern Indiana, central Illinois, southern 
Iowa, nortlieasterii Nelbraska, ant1 generally o v e r  the iiortliern 
and middle slope and Plateau regions. 

HAIL. 

The following are the dates on whiuh hail fell in the re- 
spective States: 

drkaiis:ts. 24. C'alifornia. 17, 31. Georgia, 35. Idaho, 2. 
Iiiclianiz, 1, 15. Indian Territory. '24. I<ans:ts, 13. Maine, 3, 
20. RIichigitii, 13. New Tork, 1:3. Olildioiii:z, 93.  Oregon, 
10, 13. 17, lS ,  19, '20, 29. Rho& 1sl:mcl. 3, 29. Tennessee, 
19. Texas, 4. Utah, 11, 17. Tirgiuiti, 11. 20. Washiiigton, 
10. 14, 16. 29, 2(i. 

SLEET. 

1n Canada.-Prof. R. F. Stupart  says: 
The mean temperature of December wa5 higher than the average ox ~r 

the Northwest Territories aud the largrr portiou of Britiqh ( 'oliiiiiliia, 
and lower than the average over all other parts of the Dominion: the 
largest positive departures, amounting to  nearly 19", occurred in west- 
ern Assiniboia and northern Alberta. and the Iargrqt negatiw in the 
more northern portions of Ontario and Qwhec. Near the ~nomitaiue the 
mildness of the month was almost phrnotuenal, with but clue really c*ulcl 
spell between the 11th and 15th. In  Manitolm ani1 eastward. cold 
weather was pretty steady throughout the month, with the principal 
cold diDs about the middle of the inonth. and aaaiu in Christmas meek 
when very low temperatures mere recorded. 

The following are the dates on which sleet fell in the 
respective States : 

Alabama, 5 ,  9. Arizona. 6. Arkansas, 1, 7 .  9 , 1 2  California, 
17. Connecticut, 2'3. Cfeorgia, 9 ,  c), 10, I:), 20. Idaho, 19. 
Illinois, 3, 11, 12. 1.3, 19. 20, 2H, 27, 30. Indiana, 19, 1 3 ,  19, 
3o, 24, 25. I<ausas, 8, 9, 
12, 19, 23. Kentucky. 1'3, 18, l!), 24. Louisiana. 1. Maine, 
1, 9, 10, 20, 24. iIIarylaai1, 9. 30, 24. &Iahsacliiisetts, 2, 3, 9, 
26. Michigan, 19, 20, 24. &Iiuiiesota. 2, Is, 19. Mississippi, 
1. 9. RIissouri. S, 9, 12, 13. 19. 24, 25. XItIontma, 2, 34, 31. 
Nebraska, 9. Nevada, 17. New Hampsliire, 9, 10, 20. New 
Jersey, 2, 8 .  3, 94, 25, 26, 97. New Torli. 3, 4, 5 ,  13, 19, 20, 
91, 24. North C'arolina, 2, 3, !), 10,19, 20, 24. North Dakota. 
2. Oregon, 10. 11, 12, 13.14.15, 16, 
19. Penns)lvania, 2, 20. Rhode Islaiid, 3, 29. South Caro- 
lina, 9. Tennessee, 9, 10. 18, 19, 
20, dG. Texas, 4, 24. Utah, 11. Verinoiit, 14. 20, 21. Vir- 
ginia, 10, 13, 19, 20, 24. Washingtoii, 1, 10, 12, 13, 14, 15, 19, 
29, 30. TITest Virginia, 19. 20. TVisoonsin, 19. 

Iowa, 3, 3, 12, 19, 31, 24, 35. 27, 29. 

Oliiu, 12, 13, l!), 20 .  24. 

South Dttkota, 3, 9, 25 .  28. 



602 MONTHLY WEATHER FCEVIEW. DECEMBER, 1903 

a 0  L 1 -. 5 4  d 
c 
2 2 2  
E& 2 
P 

~ 

- 0 3 

- 0. S 
- 1.6 
- 1.0 
- 1.0 + 0. S 
+ 0.2 
+ 0.5 
- 0. 3 

1 :‘I: 

The average cloudiness was normal in  the northern slope 
ancl northern Pacific regions; above normal in the Lake re- 
gion ancl North Dakota, and below normal in  the other geo- 
graphic districts. 

The averages for the various districts, with departures from 
the normal, are shown in the following table: 

Northern Slop:. ............. 
Niddle Slope. ............... 
Southern Slope. ............. 
Southern Plateau ........... 
Mialdle Plateau ............. 
Northern Plateau ........... 
N d d i  Pacific. ............... 
Middle Pacific .............. 
South Pacific ................ 

Average pemp,itatiOn and departure from t h  nomnal. 

9 
7 

11 
8 

10 
8 

11 
11 
i 
6 
6 

13 
8 

13 
i 
5 
4 

I I Average. 

2.98 
2.05 
2. 1:: 
2.36 
1.5Y 
0.96 
1 . 1 1  
0. lil 
0.24 
0.23 
0. I5 
0. 05 
0.23 
1.14  
4. Td 
?.is 
0.22 

. . 

. 

. 
, . . 
. 
. . 
. 

_ _ _  
5. t; 
5. 1 
3 . 6  
3. rj 
3. I; 
4.:: 
5. 1 
9. 4 

5. I 

5. .? 

7. 2 

I%I<M.L Island. R. T .  ....... 

I io . .  ............... 
l h l  ................. 
114 1 ................. 

l l U  . . . . . . . . . . . . . . . . .  
110 . . _ . _ _  _ .  . _ _ _  . .  _ _ .  

Buffiilo, N. Y...... ....... 

3 

?IJ 
26 
11 
1” 
1:; 

13 
. 
. 

. . 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

21 
26 

. 1  
16 
19 
20 
11 
16 
26 
35 
28 
13 
a1 

. 3  

. 4  

. R  
15 
19 
“0 
24 
25 

. B  

I l u  ................. 
Cheyeuue, Wyi,. ......... 
C‘hicayo, Ill ............. 
Illevelauil. Ohio.. ........ 

?i 
2IJ 
?i 
13 

rio ................. 
110 ................. 

Deurer, Colo. .  . . . . . . . . . . .  

110. ................ 
Iio. ................ 
110 . . . . . . . . . . . . . . .  
L W .  ............... 

C~~lutubus,  Ohin]. ......... 

Eastport, R I P . .  ........... 

Lesingtvii, K y . .  ......... 

Nautucket, M n ~ s . .  ....... 
New Tvrk,  N. Y . . . . . . . . .  

26 
12 
25 
21.1 

9 
IIJ 
20 
?I 
I? 
?5 
20 
1: 

New Eu laud ................ 
South Atlautic ............... 
Florida Peniusula. ........... 
East Gulf .................... 
West ( iu l f . .  .................. 
Ohio Valley aud Teuuessee.. . 
Lower Lake .................. 
Upper Lake ................. 
North Uakota ................ 
Upper Mississippi Valley.. ... 

Middle dt l sut ic . .  ............ 
% 
WJ 
69 
7s 
68 
Iji 
74 
SI 
S1 

E 

AIissoori Valley ............. 
Northern Slope. ............. 
Middle Slope. ............... 
Sootheru Slope.. ............ 
Sooiheru Plateau ........... 
Midille Plateau., ............ 
Nurtheru Plateau ........... 
North Pacific ............... 
hliddle Pacific.. ............. 
South Pacific. ............... 

7 5  
73 
V2 
58 
3; 
65 
A3 
S; 
itj 
60 

Departure. 
k z  ~ 

a3 Current f“ month. 
2 

Current 
month. 

4ccumo- 
l a t e d  
s i u c e  
Jan. 1. 

Districts. Percenb 
age of 

normal. 

Average cloidinea and depnrturea from the normal. 
Itichra. 

-0.5 
-u. i 
-1.6 
-0. 9 
-1. I; 
-1.3 
-1. x 
-0. 5 
-n. 6 

-n. .5 

+U. 1 
-0.9 

--O. :: 
-0. i 
-1.2 
--1.2 
-1.1 
-0. i 
3: -. , 
-2. s 

~ 

us. 

Inches. 
-4. ? 
t o .  ? 
-4. 1 
+2. 6 
-6 .8  

-4.9 
-7. 7 
-0. 1 
-0.6 
-1. i 
--0. i 
+3.3 
+I). ? 
-0. 1 
-4. s 
-2.3 
-1.7 
-3. 3 
--%. 4 
-5. 2 
-4.0 

~ 

0 0  k S <  a *  m 
E a 3  
Fiz 8 
d” 

~ 

- 0. 1 
0.0 

- 1.2 
- 0.6 
- 1.0 
- 2.4 
- 1.0 

0.0 
- 1.4 
- 2.0 

- 

81; 
iY 
51 
64 
65 
li 1 
I53 
S:! 
73 

111’ 
55 
55 
4s 
?5 
11 
4 

l i  
6‘’ 
51 y 

L% e 
4 

5.0 
4.6 
2. 8 
3.6 

- 

;: ; 
6. 1 
7 . 3  
4.0 
2. 4 

Districts. Districts. 

hfissouri Vallev ............ .I 
Florida Peninsula * 

............... 

............... 

Middle Plateau * ........ 
Northern Plateau * ...... 

Youth Pacific.. ................ 

New Euglsud .............. 
Middle Atlantic. ............ 
South Atlantic.. ............ 
Florida Peninsula.. ......... 
East Gulf ................... 
)Vest (iulf ................... 
Ohiu Valley aud Tenuessee.. 
Lower Lake..  ............... 
Lrpper Lalie ............... 
North 1)nknta.. ............. 
llpper RIississippi Valley.. .. 

WIND. 
The maximum wind velocity a t  each Weather Bureau station 

for a period of five minutes is given in Table I, which also gives 
the altitude of Weather Bureau anemometers above ground. 

Following are the yelocities of 50 miles ancl over per hour 

~~~~ 

*Regular Weather Bureau sud selected roloutary sta 

l i l  Canada.-Professor Stupart  says: 
The rainfall in Brit,isli C!oluiiil.iia was \ y generally al.1oat half t,he 

average aniount and at luw levels tliibrt! was scarcely any Sn~iw.  In the 
Nort,hwedt Trrrituries the sno\vfnll was light, raiigiug Letween una’ ailtl 
six inches. In BIauitolia there was it litt,le more S I I ~ I W .  the fall Iitbiug 
between seven inches ant1 one foot.. or just. nliout average. On the 
higher lands (if Ontario, Iy west of Lake Huron. and ill the 
MIuskolia a ~ i d  Niliissiuy lie snowfall \vas rery heavy. 11nt in 
other parts of the Provi was iiiuch less. The cmly importaut, 
rainfall occurred in eciut c ts  on the 12th. The prpt*i1iit:it,ion 
iu Qne1.1~: was 1Jelciw average in iiiost distrir.ts an11 was 1:llieRy silt iw. 
although rain fell about t,lie l:Wi an11 211th. Near Montreal and in t,hr 
eastern t~ownships n very hearg snowfit11 occurreil on  tlie lljtli, 1.lut. in 

of Britisli Columl.lia it1111 
ere IJare of s110w, but. all 

other parts of tlie Doiiiinion were mow uovt.red. the Ileptli being greatest 
on the higher lniids o f  western and northern Ontario aiid in the Ott,awa 
Valley, the depth in the former clistrict,s being from thirty tv sist,y inches! 
and in the latter froui twent,y to t,liirty inchex In QilelJeC the depth was 
about eighteen inches in tlie sout,liwest Iiort,ion and diuiinished to about 
ten inches in eastern anal northern Iiarts. The greatest depth reported 
froin the RIaritime Prurinces was a foot at Frederi~:ton, a d  sleighing 
 as general in all three provinces. 

HUMIDITY. 
The relative humidit,y was normal in the Blissouri Valley; 

aboye normal ill the lower Lake region, northern slope dis- 
trict,, mil northern Plateau, and north Pacific? regions. and 
below the nornial in the remaining geographicl. districts. 

-_ _- __ - 

The averages by districts appear in  the subjoined table: 
Average relati,Lle humidity and departurea from the normal. 

registered during the month: 
Afa6ntc tn  213 i d  aelocitm. 

~~~ . .  - 

G. - .- 
0 

0 
- * 
- 

67 
62 
53 
73 
73 
50 
57 
60 
56 
50 
50 
6 i  
50 
56 
52 
56 
54 
5s 
56 
63 
64 
60 

- 

I d  Stations. 

1 2  - 
uw. 
nw. 
Be. 
se. 
se. 

nw. 
ye. 

8W. 

11. 
uw. 
uw. 
8. 
nw. 
e. 
e. 
ne. 
8. 
9. 
YW. 
e .  

IlW. 
e. 

54 1 ne. 
55 1 IlW. 

50 ’ nw. 
52 1 5. 

New > - a d ,  N. Y. ...... 
I k t .  ............... 

Norill Head, Wash. .... 
Do ................ 
Du ............... 
IhJ.. .............. 

PuiutReyes Light, Cnl. 

SW. 
JW. 
W. 
sw. 

SW. 
8. 
UW. 
YW. 
nw. 

nw. 

nw. 
e. 
ne. 
Be. 
se. 
s. 
U’. 
S. 
nw. 

~ 

-. 
:,I, 
54 
5 2  
61 
32 
53 
XI 
s1 
54 
55 

5s 
54 
52 
50 
61 

fin 

~ 

Ihn.. .............. 
Ssud Key, Fla ......... 
diuus l’ity, Iowa. ...... 

110.. .............. 
Syracuse. N. Y... ...... 

I)o ................ 
Tatoush Idand, JVash.. 

Do. ............... 
I)O ................ 

Ihn.. .............. 
Ssud Key, Fla ......... 
diuus l’ity, Iowa. ...... 

110.. .............. 
Syracuse. N. Y... ...... 

I)o ................ 
Tatoush Idand, JVash.. 

Do. ............... 
I)O ................ 
110.. ............. 
Du ................ 
110, ................ 
I,u ................ 
Ik, ................ 

Willistam. N. It& 

ATMOSPHERIC ELECTRIOITY. 
Numerical statistics relative to auroras and thunderstorms are 

given in Table IV, which shows the number of stmations from 
which meteorological reports were received, and the number of 
such stations reporting thunderstorms (T) and auroras ( A )  in 
each State ancl on each clay of the month, respectively. 

Th~tridrrstonns. -Reports of 164 thunderstorms were re- 
ceived during the current month as against 3% in 1902 and 
8S9 during the prececliag month. 

The dates on which the number of reports of thunderstorms 
for the whole country was most numerous were: lSth, 39; 
%th, 34: 96th. 23. 

Reports were most numerous from : Kans:ts and Louisittna, 
17; Ark;tns:ts. 14: Georgia and Mississippi, 13. 

diirorax.-The evenings on which bright moonlight must 
have interfered with observations of faint auroras are assumed 
to be the four preceding and following the date of full moon, 
viz: 
1111 Cnuadn: Thunderstorms were reported from Victoria, 19. 

Port  Simpon,  35. Hamilton, Bermuda, 27. 
Auroras were reported from St. John, N. B.. 13. Por t  Arthur, 

31. RIinneclosa, 21. Swift Current, 1. Calgary, 30. Edmonton, 
20. Prince Albert, 21. Battleford, 4, 9, 13, 14, 20,21. 

November 3 0  to December 8. 

Districts. 

- 3  
- 6  
-10 
- 3  
- 9  - 
- 
t i  

- 1  
- 1  

2 - 

0 
+ 5  
- 4  
- - x  
-- 9 

+: 
+ I  
- 5  
- 9  

- 

SUNSHINE AND CLOUDINESS. 
The distribution of sunshine is graphically shown on Chart 

VII, and the numerical values of average daylight cloudiness, 
both for incliviclual stations and by geographic districts, appear 
in Table I. 


